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Summary
Objective: To evaluate the psychiatric disorders over a 1-year period in a group of TLE
patients who underwent surgery.
Methods: Prospective, open study in a sample of 70 TLE patients. Psychiatric dis-
orders’ assessment was made before surgery, and at 1, 6 and 12 months after surgery,
with the structured clinical diagnostic interview for DSM-IV axis I diagnoses (SCID).
Presurgical psychiatric and neurological variables were compared with the outcomes
of surgery and the course of psychiatric pathology over the follow-up through
parametric and non-parametric tests.
Results: Depression decreased from 17.2% before surgery to 4.3% at 12 months
after surgery (x2 = 5.41, d.f. = 1, p = 0.071), anxiety disorders decreased from
21.5% before surgery to 14.2% at 12 months after surgery (x2 = 10.309, d.f. = 1,
p < 0.005). Patients with no presurgical psychiatric condition had lower postsur-
gical rate of psychiatric disorders than those with psychiatric history (X2 = 9.87,
gl = 1, p  0.001), with psychiatric disorders in the presurgical evaluation
(X2 = 12.02, gl = 1, p  0.001), or with both conditions (x2 = 15.28, d.f. = 1,
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p < 0.001). No association was found between psychiatric disorders and the
outcomes after surgery. No association was found between the course of psyc-
hiatric disorders before and after surgery and neurological or neurosurgical
variables.
Conclusions: Surgery in TLE patients does not worsen the global psychopathological
status. Presurgical psychiatric morbidity was found to be related to the presence of
psychiatric disorders after surgery. Specific psychiatric assessment should be made
before and after surgery.
# 2006 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.Introduction
Temporal lobe epilepsy (TLE), particularly the
most severe and drug-resistant form, is the type
of epilepsy most frequently associated with psy-
chiatric morbidity.1 Affective disorders are the
most common with rates over 60%,2 followed by
anxiety and schizophreniform psychotic disorders.
Surgical treatment of drug-resistant epilepsy has
been increasing from the decade of the 1980s.
Between the 503 and the 66%4 of all current epi-
lepsy surgeries are made in TLE patients,5,6 as this
type of epilepsy is the most common one and
shows the best postsurgical results7 with a remis-
sion rate about 85% or an important reduction in
seizures.8
Some authors suggested that TLE surgery predis-
poses to the appearance of psychiatric complica-
tions,9—11 while other studies do not directly support
this hypothesis.12—14 Early studies15,16 related sur-
gery to serious complications such as increased
number of psychiatric admissions, increased rates
of suicide, psychotic disorders, and depressive and
anxious reactions. The studies published in the
1990s found different results showing that the post-
operative increase in the incidence rates of psycho-
pathology12,17,18 is limited solely to the anxious and
depressive pathology, while rates of suicide, number
of admissions and psychosis do not increase. How-
ever more recent studies have found that presurgi-
cal psychiatric alterations persisted after surgery,
although the severity of affective and anxious dis-
orders showed a statistically significant
decrease,14,19 and a last study in 360 patients found
better results with decreasing rates of anxiety and
depression.20
Our hypothesis is that the psychiatric impact of
surgery is limited; psychiatric disorders even can
improve, while the existence of presurgical psy-
chiatric background is predisposing to postsurgical
psychiatric alterations. In this sense, the objective
of our study is to assess psychiatric disorders
through standardized instruments over a 1-year
period in a group of TLE patients who underwent
surgery.Methods
Design
A prospective open study in TLE patients, with base-
line assessment before surgery and follow-up over 1
year after surgery.
Subjects
The sample was selected among 276 patients con-
secutively admitted to the Epilepsy Unit of the
Neurology Ward of the Hospital Clinic of Barcelona
for assessment of drug-resistant epilepsy21 between
2001 and 2004. The final sample included 70
patients with drug-resistant temporal lobe epilepsy
who underwent epilepsy surgery according to the
protocol established in our hospital.22 Patients with
extratemporal epilepsy aged under 18 years and
those with other severe medical conditions were
excluded.
Procedure
Patients were admitted to the Epilepsy Unit of the
Neurology Department of the Hospital Clinic of
Barcelona, for seizure assessment through video
EEG register during 1 week. All patients were
evaluated 6—8 months before surgery with the
structured clinical interview for DSM-IV Axis I diag-
noses (SCID-IV)23 by the psychiatrists of the Epi-
lepsy Unit (LP, EFE, VSG). Follow-up assessments
were made at 1, 6 and 12 months after surgery with
the SCID. Changes were introduced in the antiepi-
leptic drug treatment during the follow-up period
when patients reached 4 or more score in ILAE
classification. Patients who presented psychiatric
disorders at baseline assessment before surgery
received drug or psychological treatment accord-
ing to the directions given by the psychiatrist
responsible.
The efficay of surgery was classified according to
the‘‘International League Against Epilepsy’’ (ILAE)
criteria;24 patients were evaluated depending on
their score at 1 year after surgery.
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Table 1 Sociodemograhic and clinical characteristics
of 70 patients with temporal lobe epilepsy who under-
went surgery, at the beginning of the study
Sociodemograhic and
clinical characteristics
N a (%)
Gender
Female 41 58.6
Male 29 41.4
Psychiatric history
Without psychiatric history 32 45.7
Major depressive episode 18 25.6
Recurrent depressive disorder 3 4.3
Dysthymic disorder 4 5.7
Generalized anxiety disorder 3 4.3
Agoraphobia 2 2.9
Social phobia 1 1.4
Simple phobia 1 1.4
Somatoform disorders 1 1.4Statistical analysis
In order to make statistical analysis easier, DSM-IV
diagnosis as major depressive episode, adjustment
disorder with depressed mood, dysthymic disorder
and adjustment disorder with depressed mood and
anxiety were grouped into a single category,
‘‘depressive disorders’’, while generalized anxiety
disorder, panic disorder, agoraphobia, specific pho-
bia, social phobia, and non-specified anxiety disor-
der were grouped as ‘‘anxiety disorders’’.
TheSPSSVersion11.0 forWindowswasused.Means
of continuous variableswere compared throughpara-
metric tests and non-parametric test (Kruskal—
Wallis). Categorical variables with multiple cate-
gories were compared by means of the Chi-squared
test for comparison of proportions and the Fisher’s
exact test for comparison of dichotomic variables.Conversive disorder 1 1.4
Alcohol abuse 3 4.3
Substance abuse 1 1.4
Type of seizures
Complex partial 68 97.1
Complex partial and secondary
generalized
42 60.0
Simple partial 5 7.1
Simple partial and secondary
generalized
3 4.3
Hemisphere damaged
Right 32 45.7
Left 37 52.9
Bilateral 1 1.4
Type of damage
Temporal hypocampal sclerosis 51 72.8
Temporal no hypocampal
sclerosis
19 27.2
Surgical procedure
Antero-mesial temporal
lobectomy
59 84.3
Selective amygdalo-
hippocampectomy
11 15.7
Sociodemograhic and
clinical characteristics
M S.D.
Age 31.16 8.35
Age at seizure onset 11.27 8.50
Seizure frequency (per week)
Complex partial 2.7 1.3
Complex partial and
secondary generalizedb
0.57 0.83
a The initial analysis includes the patient lost at 5-month
follow-up.
b Only 60% of the whole sample.Results
Table 1 shows the clinical and sociodemographic
data of the 70 patients included in the study. One
patient with no baseline presurgical psychiatric dis-
orders and no psychiatric history was excluded from
the analysis as he suffered a sudden cardiac death at
5-month follow-up.
Psychopathological analysis
Prevalence of psychiatric disorders at baseline
assessment before surgery, and at 1, 6 and 12
months after surgery is shown in Table 2.
When analyzing the most relevant psychiatric
disorders over the follow-up period, the proportion
of depressive disorders was found to show a pro-
gressive decrease without statistically significant
differences at 12-month follow-up (4.3%) with
respect to the presurgical evaluation (17.2%)
(x2 = 5.41, d.f. = 1, p = 0.071). Anxiety disorders
were statistically significantly reduced at 1-month
follow-up (15.6%) with respect to the presurgical
evaluation (21.5%) (x2 = 13.809, d.f. = 1, p = 0.001),
and this tendency towards reduction was sustained
until the end of the follow-up period (14.2%)
(x2 = 10.309, d.f. = 1, p < 0.005).
Over the 1-year follow-up, no suicide attempts or
suicide were detected, and none of the patients was
admitted to a psychiatric unit.
Importance of psychiatric history and
baseline psychiatric disorders
As Table 3 shows, there were significant differences
in the proportion of the psychiatric disorders
Psychiatric disorders after 1-year surgical period in TLE patients 221
Table 2 Psychiatric disorders at baseline (presurgical time), and 1, 6 and 12 months after surgery
Baseline
(presurgical) a
1 montha 6 months 12 months
No disorder 37 (52.9%) 40 (57.1%) 47 (67.1%) 52 (74.3%)
Major depressive episode 2 (2.9%) 8 (11.5%) 4 (5.7%)
Adjustment disorder with depressed mood 3 (4.3%) 1 (1.4%) 1 (1.4%) 1 (1.4%)
Adjustment disorder with mixed anxiety
and depressed mood
2 (2.9%) 3 (4.3%) 1 (1.4%)
Dysthymic disorder 5 (7.1%) 1 (1.4%) 1 (1.4%) 1 (1.4%)
Hypomania/mania 1 (1.4%) 2 (2.9%) 2 (2.9%) 1 (1.4%)
Generalized anxiety disorder 6 (8.6%) 5 (7.1%) 4 (5.7%) 6 (8.6%)
Panic disorder 1 (1.4%) 1 (1.4%) 1 (1.4%)
Agoraphobia 3 (4.3%)
Specific phobia 2 (2.9%) 2 (2.9%) 2 (2.9%) 1 (1.4%)
Social phobia 2 (2.9%) 3 (4.3%) 2 (2.9%) 3 (4.3%)
OCD 1 (1.4%)
Non-specified anxiety disorder 1 (1.4%)
Substance abuse/dependence 2 (2.9%) 2 (2.9%) 1 (1.4%) 1 (1.4%)
Delirium 1 (1.4%)
Psychotic disorder 1 (1.4%) 1 (1.4%) 1 (1.4%) 1 (1.4%)
Somatoform disorders 1 (1.4%) 1 (1.4%) 2 (2.9%) 1 (1.4%)
a The patient died at 5-month follow-up and therefore lost to final analysis, was included.detected over the follow-up between the subgroup
with no psychiatric history or psychiatric disorders
at baseline before surgery, and the different sub-
groups with baseline psychiatric history and/or psy-
chiatric disorders.
Relation between baseline psychiatric
disorders and outcomes of surgery
When analyzing and comparing the course of the
psychiatric diagnosis groups (no psychiatric disor-
der, depression, anxiety and other diagnoses) with
respect to the outcomes of surgery according to
the ILAE classification, and other clinical and
sociodemographic characteristics, no significantTable 3 Analysis of psychiatric disorders over 1 year after
evaluation and psychiatric history
Psychiatric disorders
during follow-up
Psychiatric disorders at presur
No (n = 22) Yes (n = 47)
Both (n = 24
No 19 7
Yes 3 17b
Total 22 24
a Psych Hist, psychiatric history.
b Fisher exact test (X2 = 15.28, gl = 1, p  0.001). Comparison betw
disorders at presurgical evaluation, and patients with psychiatric h
c Fisher exact test (X2 = 9.87, gl = 1, p  0.001). Comparison betw
disorders at presurgical evaluation, and patients with psychiatric h
d Fisher exact test (X2 = 12.02, gl = 1, p  0.001). Comparison betw
disorders at presurgical evaluation, and patients with psychiatric ddifferences were found in none of the groups
(see Table 4).
Psychiatric disorders in relation to surgical
intervention
The longitudinal analysis of pre- and postsurgical
psychopathology (presence versus absence; see
Table 5) according to the model by Inoue and
Mihara25 showed no significant differences in none
of the groups with respect to outcomes of surgery
or other clinical characteristics such as age at
onset of epilepsy, age at surgery, resected hemi-
sphere, type of intervention, and lesion location by
MRI.surgery according to psychiatric disorders at presurgical
gical baseline evaluation and/or psychiatric history
) Psych Hista (n = 14) Presurgical (n = 9)
5 2
9c 7d
14 9
een patients without psychiatric history and without psychiatric
istory and psychiatric disorders at presurgical evaluation.
een patients without psychiatric history and without psychiatric
istory.
een patients without psychiatric history and without psychiatric
isorders at presurgical evaluation.
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Table 4 Clinical characteristics of patients according to presence or absence of psychiatric disorders at presurgical evaluation
N Age at
onset of
epilepsy
Age at
surgery
Gender
(M/F)
Locus MRI
(hypoc/am-
hypoc)
Intervention
(AMTL/SAH)
Resected
hemisphere
(R/L)
Course of epilepsy (ILAE)
1 2 3 4 5 6
No disorder 37 11.93 (8.59) 30.65 (9.54) 19/18 26/11 32/5 15/22 28 (40%) 2 (2.86%) 4 (5.71%) 2 (2.86%) 0 1 (1.43%)
Psychiatric disorder
Affectivea 13 9.85 (7.52) 30.23 (5.42) 2/11 9/4 12/1 7/6 5 (7.14%) 2 (2.86%) 4 (5.71%) 0 2 (2.86%) 0
Anxiety 15 9.84 (7.0) 31.6 (7.87) 5/10 11/4 11/4 8/7 10 (14.29%) 2 (2.86%) 3 (4.29%) 0 0 0
Others 5 14.4 (13.05) 36 (6.67) 3/2 5/0 4/1 1/4 5 (7.14%) 0 0 0 0 0
No significant differences.
a Depressive episodes: 12. Maniac episode: 1.
Table 5 Clinical and epidemological characteristic and surgery outcomes according to clinical course of psychiatric disorders
N Age at
onset of
epilepsy
Age at
surgery
Gender
(M/F)
Locus MRI
(hypoc/am-
hypoc)
Intervention
(AMTL/SAH)
Resected
hemisphere
(R/L)
Course of epilepsy (ILAE)
1 2 3 4 5 6
A1 10 12.74 (6.94) 30.9 (6.83) 3/7 7/3 8/2 4/6 7 (10.14%) 1 (1.45%) 2 (2.9%) 0 0 0
A2 5 14.6 (12.42) 31.6 (15.44) 2/3 5/0 5/0 3/2 5 (7.25%) 0 0 0 0 0
B1 23 9.58 (8.65) 32.09 (6.99) 7/16a 18/5 19/4 13/9 13 (18.84%) 3 (4.35%) 5 (7.25%) 0 2 (2.9%) 0
B2 9 12.78 (8.63) 31.78 (8.56) 1/8b 5/4 7/2 3/6 6 (8.69%) 0 2 (2.9%) 1 (1.45%) 0 0
C1 3 16.33 (10.5) 33.67 (14.36) 3/0 2/1 3/0 2/1 3 (4.35%) 0 0 0 0 0
D 19 10.68 (7.99) 29.53 (8.33) 12/7 14/5 17/2 7/12 13 (18.84%) 2 (2.9%) 2 (2.9%) 1 (1.45%) 0 1 (1.45%)
A1, Patients with presurgical and baseline psychiatric disorders, no disorder at follow-up; patients with psychiatric disorders before surgery, no disorder at follow-up. A2, patients with
baseline psychiatric disorders, no disorder at follow-up. B1, patients with psychiatric disorders before surgery, at baseline and follow-up; patients with psychiatric disorders before surgery
and at follow-up. B2, patients with psychiatric disorders at baseline and follow-up. C1, patients with psychiatric disorders after surgery (first month). D, no psychiatric disorders.
a p = 0.03.
b p = 0.01.
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differences between the group of patients with
presurgical baseline psychopathology and also at
follow-up [B1] (X2 = 4.49, gl = 1, p = 0.03), and the
group with psychiatric history and psychopathology
at follow-up [B2] (X2 = 6.65, gl = 1, p = 0.01) when
comparing with patients with no presurgical or post-
surgical psychopathology [D]; the incidence of
female gender was higher in the group with psy-
chiatric pathology.
At follow-up, 12 patients (17.3% of the whole
sample) with no presurgical psychiatric disorder
presented psychopathology, 6 of them (8.6%) suf-
fered from a depressive disorder. Only three
patients (4.3%) of those with no presurgical psychia-
tric disorders or psychiatric history developed a de
novo psychiatric disorder.Discussion
The main outcome of our study was to find that
surgery is not likely to worsen the general psychia-
tric status of epileptic patients, as it does not
worsen pre-existing pathology, and psychopatholo-
gical alterations remitted in more patients than
those who presented de novo symptoms at 1 year,
in agreement with findings of previous studies.20,25
In our study, the most common presurgical diag-
noses, depressive and anxiety disorders, decreased
after surgery, in agreement with other recent stu-
dies that rigorously categorized pre- and postsur-
gical psychiatric disorders.20,25 We are aware of
only one 3-month follow-up study that found
increased rates of anxiety and depression after
surgery.26
The rate of 17.3% of de novo psychopathology
observed in our study is similar to rates reported by
other researchers,11,18,25 although some of them
used a different method. Particularly our 8% rate
of de novo depression is quite similar to the 10%13
and 7.9%20 of previous studies.
In a recent study27 on six cases, TLE was the type
of epilepsy most frequently associated with suicide.
However, this study is limited by the small sample
size; this association has not been found in other
studies.28 High rates of suicide were among the most
important consequences related to epilepsy surgery
in early studies. However, in our study, as in studies
performed in recent years on TLE,12,14,18,29 and in
TLE and extra-TLE20,26 patients who underwent sur-
gery, no case of suicide was registered. The study by
Kanemoto et al.30 must be cited separately.
Although in this study there was no case of suicide,
patients were hospitalized for 4 months after sur-
gery in order to prevent suicide.With respect to postsurgical psychosis, in our
study, only one case was registered over the first
6 months. This finding is in line with data reported
by Ring et al.12 on 60 epileptic patients who did not
present psychotic disorders within 3 months after
surgery, or other study that found an incidence rate
of 0.4% for postsurgical psychosis.31
Interestingly, hypomania/mania increased in the
first month after surgery, in agreement with other
studies29,30,32 who found that manic episodes
appeared within the first 4 months after surgery
and remitted over the follow-up of 1 or 2 years.
This symptomatology related to affective disorders
could be explained on a neuroanatomic basis, given
that temporo-limbic structures are currently con-
sidered as the substratum of affective, bipolar
(manic-depressive) and unipolar depressive disor-
ders.33
The same as in other studies,12,14 none of our
patients required admission within the follow-up
period, while other ones15,18 reported admission
rates of 37 and 9.2%, respectively. This difference
shows the disparity in data on temporal epilepsy,
however in the last 10 years, there was a tendency
towards a lower rate of admissions in series eval-
uated with DSM criteria. We believe that, upon
available data, the 4-month hospitalization after
surgery required by Kanemoto et al.30 could be
substituted by an ambulatory follow-up.
In our study, the course of psychiatric disorders
over 1 year after surgery was related to the pre-
sence of previous psychiatric history and the exis-
tence of psychiatric disorders at the presurgical
baseline evaluation, or both of them, as other stu-
dies had already suggested.18,34 Therefore, we
believe that psychiatric assessment before surgery
is essential to prevent and control psychopathology
after surgery.
It is unclear if the postsurgical seizure control is
related to the improvement of psychiatric disorders
over the follow-up.18,20,25,35 We did not find relation
between postsurgical seizure control and psychiatric
disorders present at follow-up or the type of presur-
gical psychopathology. Nevertheless, the association
between good epilepsy surgery outcomes and neuro-
logical and surgical factors is widely accepted.36
In line with other studies,20 we did not find
association between pre- or postsurgical psychiatric
disorders and the clinical features of epilepsy or
surgery. The association between female gender and
increased psychopathology does not seem relevant
to us, as it agrees with the higher rates of affective
and anxious pathology for women observed in the
general population.
Our data seem to confirm the decrease in the
severity of psychiatric disorders after temporal lobe
224 L. Pintor et al.surgery observed in 1- or 2-year follow-up studies
performed in the last decade, in contrast with the
results of studies made in the 60 and 70 s. This can
be explained by the improvement of the accuracy of
surgery, an extended and improved psychiatric con-
trol of the patients before and after surgery, and the
progress in antiepileptic and psychotropic pharma-
cotherapy.
Nonetheless, our study has some limitations. The
small sample size does not allow extrapolating our
findings to the population of TLE patients. We also
consider that our follow-up period might be biasing
the final estimate of psychopathology rates in the
population of patients who underwent surgery.
Finally, we did not quantify the intensity of the
different psychiatric disorders, and we did not per-
form amore accurate assessment of data on surgical
exegesis.Conclusions
Our results show that surgery in TLE patients
does not worsen the global psychopathological
status. The only one risk marker for presenting
alterations is the presence of psychiatric disorders
both, at baseline evaluation and during the life-
time of the patient. Psychiatric disorders have
been observed mostly within the first 6 months
after surgery. We suggest that specialized psychia-
tric assessment should be made before surgery,
and patients, especially those with psychiatric
history, should be followed at least over the first
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